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SPECIFICATION 

FRONT END STRUCTURE 
CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based upon and claims priority 

from Japanese Patent Applications No. 2000-027271, filed 
January 31, 2000, and^No. 2000-365237, filed November 30, 
2000, the contents/being incorporated therein by 
reference, and a continuation of PCT/ JP01/00681 , filed 

10 January 31, 20J&1. 

TECHNICAL FIELD 

The present invention relates to a structure at the 
front end portion (front end) of an automotive vehicle on 
which heat exchangers such as a radiator and a condenser 

1 5 are mounted . 

BACKGROUND ART 

In a method of mounting (fixing) a condenser at the 
front end portion of an automotive vehicle according to 
the invention described in Japanese Unexamined Patent 

20 Publication No. 5-71891, a condenser supporting portion 

is used to constitute a duct structure portion for 
hermetically closing the gap between the condenser and 
the radiator so that the flow of the air that has passed 
through the condenser is prevented from bypassing the 

2 5 radiator . 

However, since parts are required in order to make 
up a duct structure portion, it is difficult to reduce 
the number of parts and assembly steps. Also, in the 
case where the additional parts are assembled with a 

3 0 lower accuracy, sufficient hermetic sealing cannot be 

ensured between the condenser and the radiator, with the 
probable result that an increased amount of air will 
bypass the radiator, reducing its heat releasing 
capacity. 

3 5 Further, in the patent publication cited above, a 

fan unit for sending the cooling air to the condenser and 
the radiator is mounted downstream of the radiator along 
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the air flow, and therefore air comparatively high in 
atmospheric temperature (about 80 °C to 100 °C) is sucked 
in and blown. Thus, the blown air (cooling air) is low 
in density and the real air blowing rate is reduced, 
5 resulting in the likelihood of decreasing the heat 

releasing capacity of the radiator and the condenser. 
DISCLOSURE OF THE INVENTION 

In view of the points described above, the object of 
the present invention is to prevent the heat releasing 
10 capacity of the radiator from decreasing by using simple 
means . 

p In order to achieve the object described above, 

^ according to one aspect of the invention, there is 

Ol" provided a front end structure of an automotive vehicle 

~F 15 comprising a front end panel (400) having assembled 

q thereon vehicle front end parts (123) including at least 

O a radiator (100) for cooling the engine cooling water and 

1- a heat exchanger (condenser) (200) for cooling the 

41 refrigerant circulating in a compression-type 

'J* 20 refrigerator, wherein the radiator (100) and the heat 

Q exchanger (200) are arranged in series with the air flow 

»7 P and fixed to the front end panel (400) including an inlet 

opening (452) for introducing air into an engine 
compartment and a duct structure (410, 420, 430) for 
25 preventing the air introduced from the inlet opening 
(452) from bypassing the radiator (100) and the heat 
exchanger (200). The front end structure further 
comprises a fan unit (300) arranged upstream of the 
radiator (10 0) and the heat exchanger (200) along the air 
30 flow for blowing the air toward the radiator (100) and 

the heat exchanger (200). 

As a result, without the need to provide any parts 
constituting a duct structure, fresh air low in 
temperature can be blown, while at the same time, the air 
35 introduced from the inlet opening (452) is prevented from 
bypassing the radiator (100) and the heat exchanger 
(200). Thus, the heat releasing capacity of the radiator 
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(100) and the heat exchanger (200) can be improved while 
at the same time improving the hermetic sealing between 
the radiator (100) and the heat exchanger (200) by simple 
means . 

5 According to a second aspect of the invention, there 

is provided a front end structure of an automotive 
vehicle comprising a front end panel (400) having 
assembled thereon vehicle front end parts (123) including 
at least a radiator (100) for cooling the engine cooling 
10 water and a heat exchanger (condenser) (200) for cooling 
the refrigerant circulating in a compression-type 
refrigerator, wherein the radiator (100) and the heat 
03 exchanger (200) are arranged in series with the air flow 

and fixed to the front end panel (400) including an inlet 
J2 15 opening (452) for introducing air into an engine 

^; compartment, and the radiator (100) and the heat 

q exchanger (200) are integrated with each other through a 

^ duct structural member (110) for preventing the air 

J? introduced from the inlet opening (452) from bypassing 

Pj 2 0 the radiator (100) and the heat exchanger (200)- The 

%^ front end structure further comprises a fan unit (300) 

pi arranged upstream of the radiator (100) and the heat 

exchanger (200) along the air flow for blowing the air 
toward the radiator (100) and the heat exchanger (200). 
2 5 As a result, without the need to provide parts 

constituting a duct structure, fresh air low in 
temperature can be blown, while at the same time the air 
introduced from the inlet opening (452) is prevented from 
bypassing the radiator (100) and the heat exchanger 
30 (200). Thus, the heat releasing capacity of the radiator 

(100) and the heat exchanger (200) can be improved while 
at the same time improving the hermetic sealing between 
the radiator (100) and the heat exchanger (200) by simple 
means . 

35 The front end panel (400) may be integrally formed 

of resin while being fixed on the vehicle body (600) at 
the vehicle front end portion to constitute a vehicle 



- 4 - 



structural member. 

Incidentally, the reference numeral in parenthesis 
attached to the name of each means described above is an 
example indicating a corresponding specific means 
5 described later with reference to embodiments. 

The present invention will be more fully understood 
from the following description of preferred embodiments 
of the invention and the accompanying drawings . 
BRIEF DESCRIPTION OF THE DRAWINGS 
10 Fig. 1 is a perspective view of a front end 

structure according to a first embodiment of the 
invention . 

y3 Fig. 2 is a sectional view taken in line A-A in Fig. 

<? p 15 Fig. 3 is a sectional view corresponding to the 

^ sectional view taken in line A-A of Fig. 1, showing a 

Q front end structure according to a second embodiment of 

7, , the invention . 

yS Fig. 4 is a sectional view corresponding to the 

[y 2 0 sectional view taken in line A-A of Fig. 1, showing a 

i s front end structure according to a third embodiment of 

M= the invention. 

Fig. 5 is a perspective view of a front end panel of 
the front end structure according to a fourth embodiment 

2 5 of the invention. 

i 

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION 
(First embodiment) 

This embodiment represents a case in which a 
radiator for cooling the cooling water for an engine 
30 (internal combustion engine) to drive the vehicle, a 

condenser for condensing by cooling the refrigerant 
circulating in the refrigeration cycle (air conditioning 
system) of the vehicle and a fan unit for blowing the 
cooling air to the radiator and the condenser make up the 

3 5 vehicle front end parts mounted on the vehicle front end 

portion. Fig. 1 is an exploded perspective view of a 
front end structure according to this embodiment. 
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In Fig. 1, numeral 100 designates a radiator, 
numeral 200 a condenser and numeral 300 a fan unit. The 
fan unit 300, the condenser 200 and the radiator 100 are 
mounted on the vehicle in that order in series from the 
upstream side (the vehicle front end side) along the air 
flow. 

?he fan unit 300 includes axial flow fans 310 and a 
"shroud\320 for holding the axial flow fans 310 while at 
the same\time hermetically sealing the gap between the 
10 condenser 2,00 and the axial flow fans 310 and thus 

preventing the air (cooling air) blown from the fan unit 
300 from bypassing the condenser 200, as shown in Fig. 2. 

The radiator 100 is a well-known heat exchanger of 
multi-flow type including a radiator core having a 
15 plurality of radiator tubes with the cooling water 

flowing therethrough and radiator tanks arranged at each 
of the longitudinal ends of the radiator tubes and 
communicating with each radiator tube. 

The condenser 200, like the radiator 100, is also a 
2 0 well-known heat exchanger of multi-flow type including a 
condenser core having a plurality of condenser tubes with 
the refrigerant flowing therethrough and condenser tanks 
arranged at each of the longitudinal ends of the 
condenser tubes and communicating with each condenser 

2 5 tube. 

According to this embodiment, the heat exchangers 
100, 200 are mounted on the vehicle in such a manner that 
the tubes extend in horizontal direction and the tanks 
extend in vertical direction. 

3 0 In this specification, the parts mounted on the 

vehicle front end portion including the radiator 100, the 
condenser 200 and the fan unit 300 are collectively 
referred to as the vehicle front end parts 123. 

Numeral 400 designates a front end panel of resin 
35 (hereinafter referred to as the panel) with the vehicle 

front end parts 123 assembled fixedly thereon. The panel 
4 00, as shown in Figs. 1 and 2, includes an upper beam 
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410 arranged on the upper side and extending 
horizontally, a lower beam 420 arranged on the lower side 
and extending horizontally, and pillars 430 extending 
vertically for connecting the beams 410, 420. 
5 The assembly including a rectangular frame having 

the beams 410, 420 and the pillars 430, and brackets 440 
for fixing the panel 400 on a vehicle body 600 (Fig. 1) 
is called a panel body 450. 

According to this embodiment, the shroud 32 0 is 
10 formed integrally with the front end panel 400 and so 

structured as to reinforce the rectangular frame having 
the beams 410, 420 and the pillars 430. 
^ The portion of the panel body 450 nearer to the 

jq vehicle front end, as shown in Fig. 1, includes a picture 

0} 15 frame-like guide duct 451 protruded toward the vehicle 
£± front end for introducing the cooling air (vehicle drive- 

O caused wind) into the condenser 200 and the radiator 100. 

2 1 

The guide duct 451 is integrated by resin with the panel 
O body 450. The opening of the guide duct 451 nearer to 

St 2 0 the vehicle front end will hereinafter be referred to as 

ffl the grille opening (inlet opening) 452. 

ft The rectangular frame including the beams 410, 420 

5-j.t. 

?v " and the pillars 430, as shown in Fig. 2, makes up a duct 

structure whereby the air introduced from the grille 
25 opening 452 is prevented from bypassing the condenser 200 
and the radiator 100. 

In Fig. 1, numeral 500 designates a bumper 
reinforcement (hereinafter referred to as the bumper) of 
metal making up a buffer for the vehicle front end, 
30 numeral 510 a bumper cover of resin, and numeral 520 a 

bonnet lock (a hood lock for opening/closing the bonnet 
hood) for closing the engine compartment (not shown). 

Now, the features of the invention will be 
described. 

35 According to this invention, the duct structure for 

preventing the air introduced from the grille opening 452 
from bypassing the condenser 200 and the radiator 100 is 



constituted of the rectangular frame including the beams 
410, 420 and the pillars 430 , and therefore the air that 
has passed through the condenser 200 can be prevented 
from bypassing the radiator 100 without the need to 
provide any parts making up a duct structure. 

For this reason, the number of the parts of the 
vehicle front end portion and the number of assembly 
steps can be reduced. Without being affected by the 
assembly accuracy of the vehicle front end portion, 
therefore, the hermetic sealing between the condenser and 
the radiator can be easily ensured for improved heat 
releasing capacity on the part of the radiator. 

Also, in view of the fact that the fan unit 300 is 
mounted upstream of the condenser 200 and the radiator 
100 along the air flow, fresh air having a low 
atmospheric temperature can be sucked in and blown. 
Thus, the density of the blown air (cooling air) can be 
prevented from decreasing, thereby making it possible to 
prevent the real blowing rate from decreasing. As a 
result, the heat releasing capacity of the condenser 200 
and the radiator 10 0 can be improved. 

As described above, according to this embodiment, 
the heat releasing capacity of the condenser 200 and the 
radiator 100 can be improved while at the same time 
improving the hermetic sealing between the condenser 200 
and the radiator 100 by using simple means. 

when the vehicle is stationary or running at very 
low speed and there is substantially no vehicle motion- 
induced air pressure, the hot air that has passed through 
the radiator 100, impinges on the engine, turns downward 
to the lower side of the engine compartment (toward the 
ground surface) and circumvents to the vehicle front, is 
liable to pass (recirculates) through the condenser 200 
and the radiator 100 again. 

The recirculation of hot air reduces the heat 
releasing capacity of the condenser 200 and the radiator 
100, thereby leading to engine overheating and reduced 



cooling capacity on the part of the air conditioning 
system. 

According to the present embodiment, in contrast, in 
which the guide duct 451 extends toward the vehicle 
front, the hot air that has circumvented to the vehicle 
front from the lower side of the engine compartment (the 
ground surface side) is prevented from recirculating to 
the duct opening 452 (the condenser 200 and the radiator 
100), In this way, the heat releasing capacity of the 
condenser 200 and the radiator 100 is prevented from 
decreasing. Thus, the engine is prevented from 
overheating and the cooling capacity of the air 
conditioning system from being reduced. 

Also, the fan unit 300 is mounted upstream of the 
condenser 200 and the radiator 100 along the air flow, 
where the fan unit 300 (especially the drive means such 
as an electric motor for driving the axial flow fans 310) 
is not directly exposed to the heat radiated from the 
engine and the atmospheric temperature is low. 

In this way, thermal damage (burning of the electric 
motor, etc.) to the fan unit 300 can be prevented and the 
structure for protecting against thermal damage to the 
fan unit 300 can be simplified. Thus, the size and the 
production cost of the fan unit 300 can be reduced, 
thereby making it possible to simplify and reduce the 
production cost of the vehicle front end portion. 

Also, since the panel 400 and the shroud 320 are 
integrated with each other, the number of steps for 
assembling the vehicle front end parts 123 on the vehicle 
can be reduced for a lower vehicle production cost. 
( Second embodiment ) 

According to this embodiment, unlike in the first 
embodiment having the panel 400 and the shroud 320 
integrated with each other, the panel 4 00 and the shroud 
32 0 are formed as members independent of each other and 
the fan unit 300 is fixedly assembled on the condenser 
200 and the radiator 100 by fastening means such as a 
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bolt, as shown in Fig* 3. 

This facilitates maintenance work (repair and/or 
exchange) conducted on the fan unit 300 at a dealer or a 
service station . 
5 (Third embodiment) 

According to the first and second embodiments, the 
condenser 200 and the radiator 100 are fixedly assembled 
on the panel 400 independently. In the present 
embodiment, on the other hand, as shown in Fig. 4, the 
10 condenser 200 and the radiator 100 are assembled on the 
panel 400 after being integrated with each other. 

According to this embodiment, the condenser 200 and 
O the radiator 100 are integrated with each other by side 

plates (brackets) 110 each making up a reinforcing member 
ffl 15 of the condenser 200 and the radiator 100. At the same 
t\. time, the side plates (brackets) 110 constitute a duct 

p structure for preventing the air introduced from the 

^ grille opening 452 from bypassing the condenser 200 and 

&** the radiator 100. 

S 2 0 Each of the side plates 110 is arranged on an end 

^ portion of the condenser 2 00 and the radiator 100, both 

O substantially rectangular, and extends in parallel to the 

^ tubes to reinforce the heat exchange core formed of the 

tubes and the fins. 

2 5 As a result, the hermetic sealing between the 

condenser 200 and the radiator 100 can be improved by 
simple means while at the same time improving the heat 
releasing capacity of the condenser 200 and the radiator 
100. 

3 0 The present embodiment is not limited to the above- 

mentioned structure in which the condenser 2 00 and the 
radiator 100 are integrated with each other by the side 
plates 100 to constitute the duct structure member. 
Other means can be employed for integrating the condenser 
3 5 2 00 and the radiator 100 and constructing the duct 

structure member. 
( Fourth embodiment ) 



In the first to third embodiments , the front end 
panel 400 is so structured that the air, that has passed 
through the radiator 100, is introduced into the engine 
compartment in its entirety. Alternatively, as shown in 
Fig. 5, a structure may be employed in which the air that 
has passed through the radiator 100 is discharged partly 
out of the engine compartment. Specifically, a first air 
path 461 for leading the air, that has passed through the 
radiator 100 into the engine compartment, and a second 
air path 462 for leading the air, that has passed through 
the radiator 100 out of the engine compartment, may be 
formed integrally on the front end panel 400 , which has 
built therein the radiator 100, the condenser 200 and the 
fan unit 300 to make up a front end structure. 

Embodiments of the invention have been explained 
above by referring to the radiator and the condenser as 
an example, to which the invention is, however, not 
limited. In place of the condenser, a heat exchanger 
having supercritical refrigeration cycles may be employed 
in which the refrigerant pressure on high pressure side 
of the vapor compression-type refrigeration cycles 
increases beyond the critical pressure of the 
refrigerant . 

Also, the structure in which the panel body 450 is 
formed of resin as in the aforementioned embodiments, to 
which the invention is, again, not limited, may be 
replaced with equal effect by a structure in which the 
panel body 450 is formed integrally using a metal 
material such as aluminum or magnesium. 

Although the present invention has been described 
above in detail with reference to specific embodiments, 
various changes and modifications will be obvious to 
those skilled in the art without departing from the scope 
and spirit of the invention. 



